The aim of research is to develop a methodology for assessing the properties and behavioral characteristics of toxic pollutants, that will allow to examine the nature of the change of stability, controlling it. We systematized property parameters and energy parameters of pollutants, investigated characteristics of their behavior in the conditions of urboecosystem. We proposed a method that allows to assess the behavior of the aerosol stability, controlling the behavior of toxic pollutants in order to reduce their stability and, ultimately, to reduce air pollution.
Under modern conditions of urboecosystems, the most acute problem is the problem of pollution of air which is subject to a maximum of anthropogenic loads and is the most dynamic of all the environmental components (Ilchenko, 2009; Vavilova, 2009; Choi and Jo, 2011; Mcdonald, 2012; Goudie, 2013; Qingsong et al., 2013) . It should be noted that objects that make the greatest contribution to urban air pollution are no longer industrial enterprises which in modern conditions of urban development are placed outside it, but transportation vehicles and housing and communal enterprises providing functioning of objects of industrial and social spheres (Fazlollahi et al, 2014; Vavilova, 2009 ). The lastmentioned objects are placed in the cities and cannot be taken out beyond their borders which is aimed at the minimization of losses (material, energy, and others) when providing services to consumers. Furthermore, urban placement facilities include construction industry enterprises (production of building structures and materials) and construction sites, which is related to the aim of minimization, primarily of transportation costs (Magomadova, 2012; Moiseev, 2014; Suzdaleva, 2014) .
Over a long period of development of science, methodological bases of characteristics assessment of toxic components, polluting the atmosphere of built-up territories, were limited to the investigation of separate properties and phenomena, as well as to the determination of the corresponding parameters (Ivlev and Andreev, 1986; Ivlev and Dovgaluk, 1999; Tsytovich, 1997, etc.) .
Currently, there is no pollutants' property parameters systematization taking into account the change in their stability. In our opinion, it is stability that determines behavior of toxic pollutants in the air basin of urban areas.
In our study, methodological approaches to the assessment of the properties and behavior of toxic components should be divided into two main trends (Yudina et al, 2014) . The first trend involves consideration of toxic components particles as discrete material bodies whose behavior is subject to the laws of Newton's mechanics (Fuchs, 1955; Green and Lane, 1972) . However, considering the polydispersity of aerosols containing toxic components, such approach quite accurately describes the behavior of relatively large particles (particle sizes are more than 100 microns), having considerable dimensions and mass, but with high degree of error it describes the behavior of small particles (particle sizes are less than 1 micron), having relatively small size and mass. As a result, you cannot predict the behavior of polluting aerosol with sufficient reliability.
The second trend involves consideration of pollutant aerosol comprising particles of toxic components, as a continuous medium, the behavior of which must be subject to the laws of the theory of continuous media (Rayst, 1987; Kousov and Scriabina, 1983 ; Petryanov-Sokolov and Sutugin, 1989; etc.). However, also considering the polydispersity of aerosols containing toxic components, such approach quite accurately describes the behavior of the relatively small particles which are small enough in size and mass, but with high degree of error it describes the behavior of large particles having a relatively large size and mass. The result is also not possible to with sufficient reliability predict the behavior of pollutant aerosol. As a result, as you cannot predict the behavior of polluting aerosols with sufficient reliability.
Thus, in both cases when describing the behavior of a toxic polluting aerosol, either large or small particles are not considered. Obviously, the most complete characterization of the pollutants properties and behavior can be given applying a comprehensive approach to their investigation, taking into account peculiarities of the continuous medium -on one hand, and multiple discrete particles of various sizes -on the other hand, wherein the approach relies on the theory of disperse systems, based on the classical positions of the colloidal and physical chemistry.
METHOD
Methods of investigation are based on the fundamentals of the theory of disperse systems, system analysis and the theory of modeling systems, analytical generalization of known scientific and practical results.
The object of research -toxic pollutants as disperse systems and characteristics of their behavior in urban ecosystem.
RESULTS AND DISCUSSION
Having a certain margin of total free energy, pollutants, as well as any dispersed system exhibits certain features of the behavior in the air environment, which eventually determined by their stability (Ivlev and Dovgaluk, 1999) . Toxic components as dispersed systems due to its large specific surface are thermodynamically nonequilibrium system, resulting in the tendency to decrease the surface energy with decreasing of the specific surface. Instability of toxic components (polluting aerosols) is manifested in the consolidation of the particles (recrystallization), often in sticking together and the formation of aggregates (coagulation). The more stable the system is, the slower its parameters change, and vice versa.
Stability is the resultant characteristic determining the behavior and existence of a pollutant as a dispersion system, i.e. the parameter of its "viability", the characteristic of the degree (speed) of changes in the parameters determining the properties and energy of the polluting aerosols, for a certain period of time in the conditions of external influences ( Figure 1 ) (Bespalov, 1995) .
Complex sequential examination of toxic pollutants condition was conducted by us on the basis of the ordered consideration of the parameters The average median diameter of the particles; c)
The equivalent particle diameter corresponding to the diameter of a sphere the volume of which is equal to the volume of the particle; d)
The volume of D.P. in the aerosol; e) Specific surface of the particles (the ratio of the surface of all the aerosol particles to their volume or weight); f)
The average distance between D.P. particles in the aerosol; Group of physicochemical parameters (PCP D.P. ) a)
Density of the pollutant or material; b)
Tensile strength of the substance or material (characterizes the adhesion and is expressed in the force necessary to break the layer (volume) divided by the area of contact); c)
Concentration of particles; d)
The resulting particle velocity (relative to the movable or fixed coordinate system); e) Coagulation constant; A group of optical parameters (OP D.P. ) a)
Refractive index of the light flux of the particles; b)
Reflectance index of the light flux of the particles; c)
The degree of blackness of material or substance particles; A group of aerodynamic parameters (ADP D.P. ) a)
Coefficient of the particles surface roughness; b)
Dynamic coefficient of the particles shape (which equals the ratio of medium resistance to movement of irregularly shaped particles and spherical particles of the same volume); A group of hydrodynamic parameters (HDP D.P. ) a)
Wetting contact angle; b)
The surface tension at the interface of the interacting phases; c) Humidity of the substance or material (absolute and relative); A group of thermophysical parameters (TPP D.P. ): a)
Temperature of the particles; b)
Coefficient of the particles thermal conductivity; A group of electromagnetic parameters (EMP D.P. ): a)
The average charge (potential of the particles); The dielectric constant of the substance or material; d)
The value of the elementary charge in the material; e) Specific electric resistance of the material layer (volume) which corresponds to the resistance of an electrical current running through the material from the cube with the side of 1m, and is caused by surface and internal conductivity; f)
Mmagnetic susceptibility of the material. Analysis of the processes occurring in aerosols allowed to identify the parameters that determine the properties of D.M., dividing them into groups similar to the parameters of D.P. Depending on what groups of parameters the properties of aerosols are characterized, its energy state will be described by the corresponding energy parameters. Taking into account that the processes of formation, emission, distribution and destruction of the aerosol occur in real conditions for a long time and can be considered unlimited in time, the energy parameters of the aerosol should be approached as normalized to a unit of time and expressed by their chemical power (W).
From the specified groups the following basic energy aerosol parameters are formed by linking D.P. and D.M. parameter properties of the aerosol (Rayst, 1987 ... ...(13) The above forms of energy together determine the total free energy (the activation energy) of the aerosol, which can be expressed as follows (Bespalov, 1995 ...(14) Thus, free energy of the dispersed system is functionally dependent on some D.P. and D.M. energy parameters of the aerosol, which implies the possibility of redistribution of certain types of energy, reflecting the features of aerosol behavior. Having a certain reserve of the total free energy (activation energy), aerosols display environmental characteristics of their behavior, which ultimately affects its stability (Bespalov, 1995) :
.(15)
Disperse systems due to their high specific surface of phase interface are thermodynamically unstable, which is manifested in their downward trend in the total free energy. Decrease in stability of disperse systems is manifested either in the strengthening of D.P. particles (recrystallization) or in the coalescence and enlargement of the particles (the formation of aggregates).
For aerosols the following notions were introduced: a)
Kinematic stability, which is caused by Brownian motion and diffusion; b)
Aggregative stability, associated with the effects and phenomena preventing the coalescence and enlargement of the particles. According to current concepts, stability is a resulting characteristic defining features of the behavior of disperse systems, ie parameters of their viability. Stability is a characteristic of the intensity of properties parameter changes and the dispersed system energy parameters for a certain period of time under conditions of external influences (Lysova and Lisutina, 2013) .
Disperse systems due to their high specific surface of phase interface are thermodynamically unstable, which is manifested in their downward trend in the total free energy. Decrease in stability of disperse systems is manifested either in strengthening of D.P. particles (recrystallization) or coalescence and enlargement of the particles (the formation of aggregates) (Lysova and Lisutina, 2013) .
The more stable dispersion system is, the slower its parameters change at external influences on it and, conversely, the less stable dispersion system is, the faster its parameters change.
The absolute value of the stability is not currently defined, only relative change of stability with time can be considered. In this, there are three main options (Bespalov et al., 2014) : 1) dU A /d > 0 -increase in stability of the aerosol when changing the properties parameters and increasing energy parameters.
2)
dU A /d = 0 -permanence of stability, while the system tends to stabilize the property parameters at constant energy parameters. 3) dU A /d < 0 -decrease in stability when dispersed system tends to change parameter properties, decreasing the energy parameters. The concept of stability should be clearly specified and referred to the relevant type of disperse systems.
Analysis of parameters characterizing the state of disperse systems enables us to conclude that for describing the behavior of aerosols the following sequence of parameters is acceptable (Figure 2 ).
It is evident that to type I parameters are attributed parameters of polluting aerosol properties PP, representing a set of parameter properties of the dispersed phase PP D.P. and the dispersion medium PP D.M. of this aerosol. Parameters of type II are the energy parameters of aerosol W S(A) , which characterize energy acquisition, distribution and consumption by the aerosol and are determined by interrelated complex of parameter properties groups of aerosol PP. Parameters of the third type -stability of the aerosol U A -the resulting characteristic representing the aerosol ability to resist external influences (its viability), which determines the features of the aerosol behavior and is a characteristic of the change rate of PP and W S(A) , dispersed systems for a certain period of time under conditions of external influences.
The carried out examinations of pollutants as a disperse system allow us to offer a methodology of describing toxic components properties and behavior characteristics of the waste and exhaust gases, which includes the following main steps (Figure 3) . 
CONCLUSIONS
As a result of the completed stages of the research, we have improved methods of describing toxic components properties and behavior characteristics of the waste and exhaust gases, which allows: a)
Proceed to solving the problem of controlling the behavior of exhaust gases toxic components from industrial and energy enterprises, municipal and domestic energy installations, as well as the exhaust gas from transport systems and mobile power plants in order to reduce air pollution in urban areas; b) Develop physical models of processes of air pollution and reduction of air pollution by toxic components; c)
Perform a mathematical description of the environmental efficiency and energy efficiency as resulting criteria for the selection of emissions treatment technology; d)
Develop methods of selecting the most environmentally effective and energyefficient treatment technologies of waste and exhaust gas emissions from construction industry facilities and life support systems of cities.
